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Diffuse large B-cell lymphoma(DLBCL) {2 \»
H W %aggressive lymphoma® FE L5 % 5o
%, bHPETIRS o &L bHEEFBVENK) V3
fEREICTH A, T T TIECHOP (cyclophospha:
mide, doxorubicin, vincristine, prednisolone)
BIEPEEN SRR LTNESITONTE
7z. L2 L4, $LCD20E / 7 1 — FIVHifkE
%, rituximab2F% 3N, rituximabff FHCHOP
(R-CHOP) #EHDLBCLIZ X § A 1ZHEMGE L
L CHESLL7C.

DLBCLTII & ¥ &% 2RIRM), EYFENLT
BRTRFRETFHETVPRESINATNS., &
7>T ¢ International Prognostic Index (IPI) (3 E&FR
WF3E TR E EREE R EWERR TOBEER
WIL<BwsnTWwA, £/:DNAYA 707 L
AR BEEETFER 7O 7 4 —VERIZL -
THEE & N7-DLBCLERI 2 RIFMEFEN HET
LEENREEL & ), DLBCLHIE I H/- = RBHE%
M&oo55.

AFETIIDLBCLIZ A AIEEDIRTLIZDOWT
BEiT 5 &L B2, RCHOPHRH{ 2817 ADLBCL
DFETFHE ZDOR/RRNLFEIIODVWTEEL

7o,

DLBCLIC3 § 5 1Z#ERVAHE L TD
R-CHOP DL

YA -k FFRAFEGCD20E / 7 O0—F
HifA T D Brituximabid B il R EE TH 5
CD20% 1R E T AEKITH Y, BMlY /&
W23 L TEWIEES R4 /RT. RituximabidE (2
complement-dependent cytotoxicity (CDC ; #{F
KRS E RUE) *antibody-dependent cellular
cytotoxicity (ADCC ; PR MG ERIC) &
Vo 7oHEIEBIC L > TCD20EH M 2 1B ET 5.
CDIIMIZRIZRIC % I S T apoptosis x FE T
L2 L FOERBRFE S5, Rituximabidi@
FEONFEEER EEYFEERICHVEE L Wi
DIALERENOFEHANTETH 5.

R-CHOP#E L b - & b KA Zzrituximabfif A
1tZ#|iETH 5. DLBCLIZx§ A2R-CHOPDO A
M2 AT 5 BB O KRBIERRR AR T S
N7z, GELATIIRIEESREDLBCLEZ % &
L 72 RCHOP &£ CHOPO#ENE AL L BGERERH K I
%N, eventfree survival (EFS), overall survival
(0S), 524&%=% (complete response ; CR) & ¥
AT TRCHOPASCHOPIZ B - 7= (B 1) V2.

KET O RIGESHEDLBCLEZ MR & L7zR
CHOP & CHOP D IR ER (E4494) A3AT S 7.
AR ERIIR-CHOP % 7-13CHOPTCR ¥ 7: idpartial

* Standard treatment and prognostic factors for diffuse large B-cell lymphoma in the rituximab era.
## Tomohiro KINOSHITA, M.D., Ph.D., Junji HIRAGA, M.D., Ph.D. & Toshihito OHNO, M.D., Ph.D.: & B K%
KEFREEZMFER M - BENE S (S466-8550 i ETHIBHIX #8#FE65) ; Department of Hematology and
Oncology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, JAPAN
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HERFRIE X AT L e D22 2B IR UER-CHOPIZ
CHOPIZ# L TFFS,0S& b ICHAEIIHE > Tw
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MInT study T FHEABRRFAL 2 WEEE
DLBCL% x5 & LT, CHOP-like chemotherapy
+ rituximab % $f F L 72CHOP-like chemotherapy
AL SN0, 3 HITI8FE D H60:%, FaRAEH
(dbulky disease #F$ 5 [ #, BX I~V #,
age-adjusted IPI Tlow risk3 & UFlow intermedi-
ate risk group\ZB T A FHARIFZDLBCLTH 5.
Rituximabfif b ZE AT RE 2 L AR 3T
L TEFS,0S& b IZB-o T/,

& 512 F 4 7 Tldrituximabff FHCHOP-14 (R-
CHOP-14) & rituximab % £ L 2\ "CHOP-14 D}t
A ER (RICOVER-60) 257 o729, 61554580
EOEIEDLBCLEZ R & LT, CHOP-14%°6
F/i383—X, B UTrituximabffH» H T /-
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# 1 International Prognostic Index (IP1) & & Ufage-

adjusted IPI
IPITOTFREF FTHEARRTF
i 6150 £
MmiELDH EHEREZ#BZ 5
PS 2~4
m A mr 7203 1v
B RE 2L E
Age-adjusted IPITO F#%ET+ TFTHARRTF
R M F/ v
MmiEFLDH EHEREHEZ 5
PS 2~4

IPl, ageadjusted IPI& & IZFHEFOHICL-T4Y)
AT TN—TIIGET 5.

IPI1; 0 ¥7-13 1 : lowrisk, 2 . low-intermediate risk,
3 : high-intermediate risk, 4 ¥ 7-1Z 5 : high risk.
Age-adjusted IPI ; 0 : low risk, 1 : low-intermediate
risk, 2 : high-intermediate risk, 3 : high risk

B LOBET4BIIT VL8N FITEIToT
Hewtkaat Lo, BT AEL, 22261 DT, 6 2 —
A DCHOP-14 & X 7-354 3 £EFSIZR-CHOP-
14 62—, 8 I—ALJIZHEEIZENTW.
3 F£0SIZ DWW TIER-CHOP-14i13R-CHOP-14i12F
BB o 7-4%, RCHOP-14 82— R {22V Tid
CHOP-14 6 I — AL FEEZRO Lo/, 2
DIERD S EEEDLBCLICH LTiE6 2—2D
R-CHOP- UM EEHEWHEHRETH L L Shi.
PLEIRUZ2 &) 2 KBERBROERY» S,
R-CHOPIZ#EATHIDLBCLIZ X § B A2 HERY 16 HEE
ELTHEMNLIEWZ LS.

International Prognostic Index (IP1)

International Prognostic Index (IPI) i3 doxo-
rubicine * & 2 5 1 #CLL L OB RILERE TA
#& X 1L7-aggressive lymphoma®F % R FHE4T >
LIRBEINH o & BAKRMLENHLO FETH
EFNTHAEY. IPITES 2OFREAFLZAN
TAVARZ T N—TIIhET 5. 5 20F%K
Fi3, E# 61U L), MBELDHGER R4 #
25), BRI (Ann Arbor 111 3 X VIV #)),
BAMRZE R (2 BT LA L) B & UPerformance status
(PS) QLLE)TH B (F1). ZHUTHTFEHEF
DA 0 T 7213 1 DA %low risk, 2 Zlow-in-
termediate risk, 3 % high-intermediate risk, 4 &
7212 5 #highrisk& 5. F7:, S
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%+ 2 R-CHOPT#AE & h/-DLBCLOIPIFH L UR-IPIZ & 5 F1%

VAZ T NV—T A7 RFH fEF, % 4 FPFS,% 4408, %
Standard IPI
Low 0,1 28 85 82
Low-intermediate 2 27 80 81
High-intermediate 3 21 57 49
High 4,5 24 51 59
Revised IPI ‘
Very good 0 10 94 94
Good 1,2 45 80 79
Poor 3,4,5 45 53 55

IPI : international prognostic index, PFS : progression free survival, OS : overall

survival
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72, 207z, IPITO 5 2OFHEFHIT LI
By aL, VAZHEMPOME, 1BL0 21,
3~S5MEDOFEHMPEUL TWwiz/-0, FEREFO
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L ABFHTFHEET IV, Revised IPL(RIPD) A5%2
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MEATTEIIZNEN94,80,53%, 4 FAEFE
EENENY,79,55% Th Y, FHRIELRD
ST HEL - 72(F2). TDLHIIRIPI
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WVELTEREEZONSD, IPIZEBEEXIBRR 5
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Abstract Goals of work: The pur-
pose of this study was to reveal the
clinical validity of the Japanese ver-
sion of the Functional Assessment of
Cancer Therapy-Anemia scale
(FACT-An) in relation to hemoglobin
level. We also analyzed patients’
scores for the related FACT-General
scale (FACT-G), the FACT Anemia
subscale, and the FACT Trial Out-
come Index-Anemia scale (FACT
TOI-An) to determine which was the
most sensitive to anemia measure-
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ments. Materials and methods:
Throughout Japan, we recruited 227
patients (mean+SD, 59+12.1 years
old) diagnosed with a variety of
cancers. We correlated the severity of
anemia, as measured by hemoglobin
levels, to scores on the FACT-An and
on the other scales at baseline and at
3 months. Main results: The ques-
tionnaire completion rate was more
than 98% at both time points. The
FACT-An had high internal consis-
tency (Cronbach’s alpha coefficient
>0.8). FACT-An scores were signifi-
cantly and positively correlated with
hemoglobin levels both at baseline
(=0.24; 95% CI=0.12 to0 0.36;
n=225) and at 3 months (r=0.24; 95%
Ci=0.10 to 0.36; n=204). FACT-G,
FACT Anemia subscale, and FACT
TOI-An scores also successfully dis-
criminated between patients with
lower (Hb <11.0 g/dl) and higher
(Hb >11.0 g/dl) hemoglobin levels.
Moreover, the changes of these FACT
scores over 3-months could discrimi-
nate changes in hemoglobin level.
Conclusion: The Japanese version of
the FACT-An has higher clinical va-
lidity and can be used to appropriately
assess health-related quality of life
among Japanese cancer patients with
anemia.

Keywords Cancer - Anemia -
Validity - Quality of life - Functional
Assessment of Cancer Therapy



introduction

The Functional Assessment of Chronic Illness Therapy
(FACIT) Measurement Systemn [2] includes several patient-
completed questionnaires that contain more than 250
questions. It was developed to measure health-related
quality of life (HRQOL) of patients with cancer and other
chronic illnesses. The FACIT has been translated into more
than 40 languages.

The Functional Assessment of Cancer Therapy-General
scale (FACT-G) [2] is the core questionnaire of the FACIT
system. It contains four subscales to assess major HRQOL
domains such as physical, social, emotional, and functional
concerns of patients with specific health problems. The
Japanese version of the FACT-G was developed and
validated by Fumimoto et al. [6] in 2001.

The FACT-Anemia scale (FACT-An) [!] consists of
FACT-G plus Anemia subscale to assess anemia-related
HRQOL concerns and was developed in 1994. The
Japanese version of the FACT-An was validated by
Yoshimura et al. [10] in 2004.

To validate FACT-An, Yoshimura et al. examined test—
retest reliability, factorial validity, construct validity, and
internal consistency. However, the design of the study was

“ cross-sectional; clinical validity was defined only with
correlations to performance status ratings: the important
clinical indicator for anemia, hemoglobin level, was not
used, and the sample included only lung cancer patients. In
this study, we examined the clinical validity of the Japanese
version of the FACT-An in relation to hemoglobin level (1)
among a larger group of patients, (2) receiving various
treatments for a range of cancers, and (3) at two time points
of 3 months apart.

Materials and methods

The Functional Assessment of Cancer Therapy-
Anemia scale (FACT-An)

The FACT-An is an extension of the FACT-G question-
naire. The FACT-G consists of a core set of 27 generic
QOL questions. The core questions measure four major
aspects of QOL: physical well-being (PWB, seven items),
social-family well-being (SWB, seven items), emotional
well-being (EWB, six items), and functional well-being
(FWB, seven items). The FACT-An consists of these four
FACT-G subscales and a 20-item FACT Anemia subscale.
Of the 20-item FACT Anemia subscale items, 13 relate to
fatigue [1]. Each FACT-An item is scored on a 0-to-4-point
Likert scale, giving a range of scores from 0 to 188. Higher
scores indicate better HRQOL.

The FACT Trial Outcome Index-Anemia (FACT TOI-
An) is a scale that includes the PWB subscale and the FWB
subscale, from the FACT-G, and the Anemia subscale. This
scale was developed exclusively for clinical trials of

anticancer drugs, in which physical and functional domains
and symptoms were thought to be more important than
emotional and social domains. Total scores of FACT TOI-
An range from 0 to 136. In addition to testing the validity of
the FACT-An questionnaire, we determined which of the
scales (FACT-G, FACT-An, Anemia subscale, or FACT
TOI-An) was the most sensitive to anemia as defined by
hemoglobin levels.

Patients

Patients were recruited from eight hospitals throughout
Japan. All of them spoke Japanese and were asked to
complete the questionnaire at baseline and at 3 months.

The study included patients who were receiving, or who
were planning, to receive cancer treatment. Treatments
included chemotherapy, hormonal therapy, radiation ther-
apy, or a combination. Patients who had surgical treatment
were not included, but patients who received adjuvant
treatments 3 months after the surgery were included.
Epoetin alpha was not used for these patients as the drug is
not approved in Japan.

Other inclusion criteria were: age older than 20 years
old, an Eastern Cooperative Oncology Group Performance
Status of 0 to 2, creatinine level <2.0 mg/dl, and expected
survival of 3 months or more. Patients who had hemor-
rhagic lesions or nontreatment-related anemia, such as iron
deficiency anemia or hemolysis, were excluded. Patients
who were unable to participate in the study because of
unfavorable health conditions, as suggested by the physi-
cian, were also excluded.

Demographic, disease, and treatment information were
gathered from clinical records. All patients gave written
informed consent after receiving a thorough verbal
explanation of the protocol. The study conformed to the
principles in the Declaration of Helsinki and was approved
by the ethics committee of each institution.

Statistical methods

Data collection, management, and monitoring were
coordinated by the Comprehensive Support Project for
Oncological Research (CSPOR) data center of The Japan
Clinical Research Support Unit (J-CRSU).

To examine the clinical validity of the HRQOL
questionnaire, FACT-An scores were correlated with
patients” hemoglobin measurements at baseline and at
3 months using Pearson’s correlation coefficient. We also
analyzed the data by FACT-G, Anemia subscale, and FACT
TOI-An scores. ,

Internal consistency was determined by Cronbach’s
alpha coefficient. Factor analysis using Promax rotation
was used to confirm the subscale structure of the FACT-An
scale. ‘
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Table 1 Baseline demographic and clinical characteristics of 227
cancer patients participating in a validation study of the Functional
Assessment of Cancer Therapy-Anemia scale

Characteristic MeantSD (range) Patients
’ n Percentage
Age, years 59.0+12.1 (27 to 84)
Sex
Male 126 55.5
Female 101 445
Cancer-related
complications
Yes 77 339
No . 150 66.1
Cancer type
Lung 98 43.2
Breast 60 26.4
Stomach 3 1.3
Colon 4 1.8
Liver, bile, pancreas 3 1.3
Lymphoid gland 32 14.1
Leukemia 24 10.6
Others . 3 1.3
Hemoglobin levels (g/dl) 11.4+1.8 (4.5 to 15.6)
<11.0 92 40.5
<8 13 5.7
8-9 6 2.6
9-10 25 11.0
10-11 48 21.1
>11.0 135 59.5
11-12 38 16.7
12-13 60 26.4
>13 37 16.3

Severe anemia was defined as a hemoglobin level
<11.0 g/dl [5]. We tested the ability of the eight FACT
scales to discriminate between patients with lower (Hb
<11.0 g/dl) and higher (Hb >11.0 g/dl) hemoglobin levels
using Student’s / test. First, the ability of FACT scales to
discriminate patients between these two ranges of anemia
was examined in the two assessment points. Next, simple
regression analysis was used to determine the relationship
between changes in QOL scores and changes in hemoglo-

Table 2 Validation characteristics for the HRQOL scales

bin levels over 3 months. Linearity was assessed with an
analysis of residuals.

All missing values were treated according to the FACT
scoring instructions. All analyses were performed with
SAS for Windows, version 8.02; (SAS Institute, Cary, NC,
USA). P values less than 0.05 were considered to be
statistically significant unless indicated otherwise.

Results

Between October 2003 and May 2004, 227 patients were
recruited. At baseline, the rate of patients completing the
questionnaire was 99.1% (225/227). At 3 months, 18 had
dropped out. Reasons included voluntary withdrawal
(n=2), transfer to another hospital (»=2), death (n=10),
and others (n=4). Of the remaining 209 patients, 204
(97.0%) completed the questionnaires. For each item in the
questionnaire, the frequency of missing data was less than
2% at baseline and less than 4% at 3 months, except for
item 16 of FACT-G scale which asked about sexual
satisfaction; this question went unanswered in 51.5 and
54.1% of the questionnaires at baseline and at 3 months,
respectively. Demographic data and HRQOL scores did not
show any difference except for cancer type and treatment
method.

The sample represented a broad spectrum of cancer
diagnoses (Table 1). About 40% of the patients had the
lower range of hemoglobin level (Hb<11.0 g/dl) at
baseline. The mean (SD) hemoglobin levels at baseline
(11.4+1.8) and at 3 months (11.4+1.7) were not different.
However, at 3 months, values were improved in 41% of
patients (#=86), unchanged in 21% (n=43), and worse in
38% (n=80).

Validation

FACT-An scores were correlated with hemoglobin levels
both at baseline (r=0.24, 95% CI=0.10 to 0.36; n=225) and
at 3 months (+=0. 24, 95% CI=0.10 to 0. 36; n=204).

All the subscales of the FACT-An had high internal
consistency. At baseline, Cronbach’s coefficient alpha was
between 0.79 and 0.84 for each domain of the FACT-G and

Scale

Baseline scores (n=227) 3-Month scores (n=209)
Mean SD Cronbach’s alpha Mean SD  Cronbach’s alpha

FACT-G (27 items); scores range from 0 (low) to 108 (high)
FACT-An (47 items); scores range from 0 (low) to 188 (high)

Anemia subscale (20 items); scores range from 0 (low) to 80 (high)

FACT TOI-An (34 items); scores range from O (low) to 136 (high)

708 147 0.86 70.1 15.1 0.87
1263 25.0 0.92 125.6 26.5 0.93
556 129 0.90 554 140 0.92
91.8 213 0.93 91.5 229 0.94

HRQOL Health-related quality of life, FACT-G Functional Assessment of Cancer Therapy-General, FACT-An Functional Assessment of
Cancer Therapy-Anemia, FACT TOI-An Trial Outcome Index-Anemia
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Table 3 Ability of HRQOL scales to discriminate between patients with lower (Hb <11.0 g/dl) and higher (Hb >11.0 g/di) hemoglobin

levels at baseline

Scale Degree of anemia at baseline

Hb <11.0 g/dl Hb >11.0 g/dl F P

n mean (SD) n mean (SD)
FACT-G 91 67.5 (14.4) 134 73.0 (14.6) 7.92 0.005
FACT-An 91 1120.2 (24.9) 134 130.5 (24.3) 9.39 0.003
Anemia subscale 92 52.6 (13.3 135 37.2(9.2) 8.51 0.004
FACT TOI-An 92 86.0 (21.6) 135 95.7 (20.2) 11.92 <0.001

HRQOL Health-related quality of life, FACT-G Functional Assessment of Cancer Therapy-General, FACT-4n Functional Assessment of
Cancer Therapy-Anemia, FACT TOI-An Trial Outcome Index-Anemia

0.90 for the Anemia subscale. At 3 months, Cronbach’s
coefficient alpha was between 0.82 and 0.86 for each
FACT-G domain and 0.92 for the Anemia subscale
(Table 2). These results indicate that items in each domain
or scale measured a unidimensional concept. Factor
analysis also showed good factor validity for FACT-An
(data not shown.)

All HRQOL subscales used in this study differentiated
anemia appropriately, where higher QOL scores were
associated with higher hemoglobin levels (Tables 3 and 4).
FACT TOI-An discriminated anemia most efficiently both
at baseline and at 3 months. _

Simple regression analyses showed that changes in scale
scores over 3 months correlated linearly and positively
with changes in hemoglobin level. The results suggest that
these HRQOL scales are sensitive to changes over time
(Table 3).

Discussion

Anemia is an important concern when treating cancer
patients. Interventions to reverse fatigue and anemia using
growth factors, such as epoetin alfa, have shown benefits in
Western countries [4, 5, 7, 9]. These interventions have not
been studied in Japanese patients, and these drugs have not
been approved in Japan. Therefore, we did not use any of
these drugs for our study. Developing a reliable and valid

scale to properly measure HRQOL in Japanese cancer
patients with anemia is important to conducting such
studies.

We validated the FACT-An in cancer patients by its
feasibility, reliability, and factor validity and revealed the
clinical usefulness of FACT-An in discriminating the
severity of anemia as measured by hemoglobin levels.
Our results showed that the FACT-An and the Anemia
subscale in Japanese version were clinically valid instru-
ments for measuring the subjective symptoms of anemia
and other general HRQOL aspects among patients with
different cancers. :

A previous validation study [I] defined anemia with
different hemoglobin levels. We set 11 g/dl as the cutoff
point for lower or higher levels of anemia in cancer
patients. The greatest change in HRQOL scores occurred in
patients with hemoglobin levels between 11.0 and
13.0 g/dl. Crawford et al. [5] showed that when Linear
Analog Scale Assessment was plotted against hemoglo-
bin level on a sigmoid curve, the steepest slope of
HRQOL curve was seen at around 11.0 g/dl. Moreover,
we consider 11.0 g/dl a clinically valid value to define
anemia, especially when examining both men and
women together.

When conducting the current study, the purpose and
method of this study were explained by nurses and clinical
staff. With that, we achieved excellent completion rate for
almost all items (more than 98%). On the other hand, item

Table 4 Ability of HRQOL scales to discriminate between patients with lower (Hb <11.0 g/dl) and higher (Hb 211.0 g/dl) hemoglobin

leve_ls at 3 months

Scale Degree of anemia at 3 months

Hb <11.0 g/dl (n=92 patients) Hb >11.0 g/dl (n=135 patients) F P

n Mean (SD) n Mean (SD)
FACT-G 72 67.8 (14.6) 132 71.3 (15.3) 245 0.119
FACT-An 72 120.1 (25.2) 132 128.6 (26.9) 485 0.030
Anemia subscale 75 52.1 (13.8) 132 37.3 (10.3) 6.95 0.009
FACT TOI-An 75 85.1 (22.4) 132 95.0 (22.5) 9.28 0.003

HRQOL Health-related quality of life, FACT-G Functional Assessment of Cancer Therapy-General, FACT-An Functional Assessment of
Cancer Therapy-Anemia, FACT TOI-An Trial Outcome Index-Anemia
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Table 5 Regression coefficients for predicting changes in HRQOL scores from changes in hemoglobin levels over 3 months

Scale Regression coefficient 95% CI ’ 2 P

FACT-G 0.18 0.05-0.31 0.0340 0.0607
FACT-An 0.23 0.09-0.35 0.0517 0.002
Anemia subscale 0.22 0.08-0.34 0.0472 0.002
FACT TOI-An 0.22 0.09-0.34 0.0479 0.004

HRQOL Health-related quality of life, FACT-G Functional Assessment of Cancer Therapy-General, FACT-An Functional Assessment of
Cancer Therapy-Anemia, FACT TOI-An Trial Qutcome Index-Anemia, 95% CI 95% confidence interval for the regression coefficient (the
slope of the regression line), 7 Coefficient of determination; as a measure of predictive ability of the regression model, it indicates the
proportion of the variability in changes in hemoglobin levels, which is explained by knowing the change in HRQOL scores

16 of FACT-G had the highest nonresponse rate both at
baseline and at 3 months. Item 16 asked about “sexual
satisfaction with one’s partner”. We believe that the high
nonresponse rate for this item is related to the Japanese
culture. The similar nonresponse rate was seen in previous
studies of the same instrument in Japan [§].

We described whether changes in hemoglobin level
predicted changes in QOL scores over 3 months in our
study. We must note, however, that the »-square values for
all scales are small in our analysis. QOL is greatly
influenced by a variety of individual factors such as
personal social events or individual understanding of
HRQOL. As hemoglobin level is just one of such factors,
using only hemoglobin level as a clinical indicator to
explain or predict QOL variation has its limitation. In our
study, we only showed that a change in hemoglobin level
could be a predicting factor of QOL because it was one of
the statistically significant explanatory factors.

FACT TOI-An is a scale that measures HRQOL related
to the physical and functional domains, as well as anemia.
Our study showed that FACT TOI-An best differentiated
the anemic status of cancer patients categorized into lower
(Hb <11.0 g/di) and higher (Hb >11.0 g/dl) hemoglobin
levels when compared with other scales. When Cella et al.
{3] validated HRQOL measures of lung cancer patients
using the FACT-L, they constructed the 21-item TOI-L by
combining the scores of PWB and FWB. The Cronbach’s
alpha for the TOI-L was high, suggesting that little

information was lost when combining the domains and
subscales into one. They showed that TOI was the most
precise indicator of patient-reported HRQOL for lung
cancer patients in a clinical tnal. In contrast to Cella’s
result, the change seen in our study was small. This is
because the PWB condition of patients at baseline
influences the scores of FACT TOI-An to a great extent.
Because our study was noninterventional, we would expect
an interventional study using FACT-An to show a larger
difference.

Conclusions

The Japanese version of the FACT-An has higher clinical

. validity and can be used to appropriately assess HRQOL

among Japanese cancer patients with anemia.
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Case Report

Successful Treatment of Advanced Extranodal NK/T
Cell Lymphoma with Unrelated Cord Blood
Transplantation

Hisayuki Yokovama,' Minami F. Yamapa,' Kenicht IsHizawa,' Jon Yamamoro,'
Yasuo Tomiva,” Hipeo HARIGAE.' JunicHi KaMeoka,' Ryo IcHINOHASAMA? and
TAKESHI SAsAkT'
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Yokoyama, H., YaAMADA, M.F, IsHizawa. K.. Yamamoro, J., ToMiva, Y., HARIGAE, H.,
KAMEOKA., J.. IcHINOHASAMA, L. and Sasaki, T. Successful Treatment of Advanced Extra-
nodal NK/T Cell Lymphoma with Unrelated Cord Blood Transplanration. Tohoku J. Exp.
Med., 2007, 211 (4), 395-399 — Nasal natural killer (NK)/T cell lymphoma is a rare
entity of non-Hodgkin’s lymphoma which mostly occurs in East Asian countries. The
advanced disease above clinical stage 111 is often refractory to the radiation and chemo-
therapies, remission is transient even if achieved, and median survival is about 12 months.
Thus the prognosis of advanced NK/T cell lymphoma is generally poor, however, the
promising results of allogeneic hematopoietic stem cell transplantation for advanced NK/T
cell lymphoma have been recently reported. In most of these cases, stem cell sources were
human leukocyte antigen (HLA) matched donors and alternative sources were seldom
used. We report here a case of a 36-year-old woman who was diagnosed as having an
extranodal NK/T cell lymphoma, nasal type. The patient achieved a complete remission
after 2 cycles of chemotherapy including Carboplatin, Etoposide, Ifosfamide, and Dexa-
methasone, but 3-months later relapsed during the search for HLLA-matched unrelated
donors. She received unrelated cord blood transplantation (CBT) in the second remission
achieved by a regimen containing L-asparaginase. The conditioning regimen was 12 Gy
of total body irradiation, high-dose cytarabin and cyclophosphamide. FK506 and metho-
trexate were used for graft-versus-host disease (GVHD) prophylaxis. GVHD involving
the intestine and the oral mucosa was observed, but improved without additional immuno-
suppressive therapies. The patient remains in remission 33 months after CBT. Cord blood
thus could be an appropriate stem cell source for patients with advanced NK/T lymphoma
who have no HLA matched donors. — extranodal NK/T cell lvmphoma; nasal type;
treatment: hematopoietic stem cell transplantation; cord blood
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Natural killer (NK)/T cell lymphoma is a
rare entity of non-Hodgkin’s lymphoma which
mostly occurs in East Asian countries (Cheung et
al. 1998; The World Health Organization classifi-
cation of malignant lymphomas in Japan 2000;
Yamaguchi et al. 2001). It is classified into three
categories: nasal, non-nasal and aggressive
lymphoma/leukemia (Jaffe et al. 1996; Kwong et
al. 1997). Nasal NK-cell iymphomas usually
occur in nasal cavity and upper aerodigestive
tract, and a distant metastasis is infrequent
(Nakamura et al. 1997; Wong et al. 2001).
Localized disease (clinical stage 1. IT) has a rela-
tively good prognosis by the therapy including the
involved field radiation. 5-year overall survival
ranged from 40 to 59% (Kim et al. 2000; Kim et
al. 2001: You et al. 2004; Kwong 2005).
However, the advanced disease is often refractory
to the radiation and chemotherapies, and remis-
sion is transient even if achieved, and thus the
prognosis is very poor. Complete remission (CR)
rate has been shown to be less than 15% and
median survival is about 12 months (Nakamura et
al. 1997; Kwong 2005). Because of the poor
results of chemotherapies for NK/T cell lympho-
ma, allogeneic hematopoietic stem cell transplan-
tation (HSCT) have been applied to these patients
(Murashige et al. 2005). But there were only a
few reports describing HSCT for NK/T cell lym-
phoma and the role of allogeneic-HSCT for NK/T
cell lymphoma has not been fully established.

We report here a case of advanced NK/T cell
Iymphoma, successfully treated by cord blood
transplantation (CBT).

CAsE REPORT

A 36-year-old Japanese woman was admitted
to our hospital because of a nasal obstruction and
fever persisting for one month. A physical exami-
nation revealed the existence of hepatospleno-
megaly. Computed tomography (CT) scan
showed tumors in nasal. sinusoidal region (Fig.
1A), and right middle lung area (Fig. 1B) in addi-
tion to hepatosplenomegaly. Her laboratory
examination showed pancytopenia (WBC 1,000/,
Hb 9.9 g/dl, Plt 3.2 x 10*/u1) and liver dysfunc-
tion (ALP 335 1U/I, y-GTP 100 TU/L, AST 196

TU/I, ALT 104 TUA). The results of coagulation
tests were compatible with disseminated intravas-
cular coagulation (DIC) (PT 51.0%, APTT 66.7
sec, fibrinogen 101 mg/dl, D-dimer 27.7 mg/dl,
AT3 76%). Serum lactate dehydrogenase (LDH)
was elevated to 4,335 IU/l and soluble interleu-
kin-2 receptor was over 6,334 IU/l. The results of
serologic studies for Epstain Barr virus (EBV)
were as follows: viral capsid antigen (VCA) 1gG
x 320, VCA IgM x 10, early antigen (EA) IgG x
10, EB nuclear antigen IgG x 40. Bone marrow
aspiration and biopsy revealed hemophagocytic
syndrome and no involvement of abnormal cells.
EBYV DNA was detected in the bone marrow sam-
ple by real time quantitative PCR (RQ-PCR)
(2,428 copy/0.2 ug DNA). EBER in situ hybrid-
ization of the bone marrow biopsy specimen had
not been done. however, the bone marrow
involvement was not detected by the pathological
examination including immunostaining. The his-
tology of nasal tumor revealed the infiltration of
neoplastic lymphoid cells in eosinophilic necrotic
background containing nuclear fragments (Fig.
1C). Immunohistochemical staining showed that
these neoplastic cells were positive for CD3,
CD45, CD56 and negative for CD5, CD10.
Several biopsy specimens were collected for flow
cytometry analysis, which revealed that these
abnormal lymphoid cells were negative for T cell
receptor (TCR)ax, TCRA and surface CD3. EBV-
encoded small RNA (EBER) was detected in
tumor cells by in situ hvbridization (Fig. 1D).
Clonal gene rearrangement of TCR could not be
analyzed because of insufficient amount of sam-
ple. These findings led to a diagnosis of extra-
nodal NK/T cell lymphoma, nasal type, described
by the WHO classification. Her clinical stage was
determined as IIIB according to the Ann Arbor
staging. An age-adjusted International Prognostic
Index (IPI) was defined as high risk.

She received DeVIC chemotherapy. consist-
ing of Carboplatin 300 mg/m’, etoposide 100
mg/m’, ifosfamide 1,500 mg/m’, Dexamethasone
40 mg/body. After two cycles of DeVIC, she
achieved a CR. Since advanced stage NK/T cell
lymphoma has been shown to have a poor prog-
nosis, allo-HSCT was planned. But she did not
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Fig. 1. MRl image, CT image, and histological cxamination of the lesion.
A: T2-weighted MR image of head. The left nasal cavity and the left paranasal sinus were occupiced
with tumor showing high signal intensity and enhancement with administration of a contrast medi-
um. The wall of right nasal cavity also showed high signal intensity and enhancement. The tumor
was indicated by arrows. B: CT image of lung showing multiple tumors. The tumors were indicat-
ed by arrows. C: Hematoxylin and cosin staining of the NK/T cell lymphoma of the nasal cavity
showing the infiltration of atypical lymphocytes in necrotic background. The lymphoma cells were
indicated by arrows. Clusters of the fymphoma cells were circled. D: EBER in siru hybridization
of the NK/T cell lymphoma of the nasal cavity. The nuclei of the Iymphoma cells were stained in

black and positive for EBER.

have cither an human leukocyte antigen (HLA)-
matched or a partially mismatched related donor,
we began to coordinate HILA-matched unrelated
donors. RQ-PCR of EBV DNA became negative

once. However, after the end of the 4th cycle of

chemotherapy, she had a fever again without any
signs of infection. Laboratory examination
revealed thrombocytopenia (9.8 x 10%/ul) and an
clevation of serum L.DH (1,032 TU/). Bone mar-
row examination showed histiocytic hyperplasia
with hemophagocytosis. Although CT scan and
MRI did not show apparent tumors besides hyvper-
plasia of nasal mucosa, we made a diagnosis of
the recurrence of NK/T cell lvmphoma based on
clinicai and laboratory findings. As a reinduction

therapy. L-asparaginase ( l.-asp) at a dosage of
6,000 U/m*/day for 7 days. Vincristine (VCR) (1
mg/m®) and Prednisolone (PSL) (100 mg/body)
for one day were administered. After the treat-
ment of L-asp, VCR and PSL,, fever resolved and
serum LDH level was normalized. Since her
remission was expected to be temporary, and an
HI.A-maiched unrelated donor was not available
in the Japan Marrow Donor Program, unrelated
cord blood transplantation (CBT) was planned.
She was treated with a preparative regimen
consisting of total body irradiation (12Gy divided
into six fractions on days -9 to -7), Ara-C (2 g/m’
x 2/day on day -3 and -4) and Cyclophosphamide
(60 mg/kg on days -3 and -2). She received a

—275—



398 ' H. Yokoyama et al.

cord blood unit from a female donor. The number
of infused cells and the number of CD34 positive
cells before cryopreservation were 2.1 x 10/kg
and 0.48 x 10°/kg, respectively. The recipient and
donor were one-antigen mismatched as defined by
serological and DNA typing. As a graft-versus-
host disease (GVHD) prophylaxis. tacrolimus
(0.015 mg/kg/day) was started on day -1.
Methotrexate was administered intermittently (10
mg/m? on day 1, 7 mg/m” on day 3 and 6).
Granulocyte colony stimulating factor was used
from day 7. After CBT. the time required to
recover neutrophils over 0.5 x 10”1 and platelets
over 50 x 10°/1 was 28 and 68 days after CBT,
respectively. Acute GVHD of gut (stage 1) and
chronic GVHD of oral mucosa appeared on day
55 and day 62 respectively, but resolved without
additional immunosupression. She remains in CR
for 33 months after CBT with an excellent perfor-
mance status. The results of RQ-PCR for EBV
DNA also remain negative.

DiscussioN

The treatment for advanced NK/T cell lym-
phoma generally resulted in poor outcome.
Various chemotherapies (Cheung et al. 1998;
Kwong et al. 2005) including L-asp (Nagafuji et
al. 2001; Yong et al. 2003) and stem cell trans-
plantation have been done to cure these lympho-
mas; however, there is no established treatment
for advanced nasal NK/T cell lymphomas. To
date, there are a few reported cases that had
underwent allo-HSCT (Teshima et al. 1996:
Ohnuma et al. 1997; Takami et al.1998; Tanaka et
al. 2001). Recently, the results of 28 patients who
had undergone allo-HSCT were reported in a ret-
rospective study (Murashige et al. 2005). Most of
28 patients in this report were advanced disease
before HSCT and an overall survival was 40%
with a median follow-up of 34 months. These
results suggest that HSCT would be a promising
treatment for advanced NK/T lymphomas.
However, in most of previous reports including
the report mentioned above. HLA identical sib-

" lings were used for HSCT donors and there were
very few report describing NK/T cell lymphoma
patients who underwent allo-HSCT using alterna-

tive stem cell sources. Recently, cord blood from
unrelated donors has been used as an alternative
stem cell source for patients who can not have a
suitable donor (Laughlin et al. 2004: Rocha et al.
2004). Acceptable results have been published in
some hematological malignancies. In regard to
NK cell neoplasms. there was only one case
report about CBT for blastic NK-cell lymphoma
(Yoshimasu et al. 2004), however, the advantage
of cord blood, rapid availability, may be attractive
as a stem cell source for NK lymphoma, because
the appropriate timing for SCT is limited for most
of advanced NK lymphoma due to both a short
period of CR and a difficulty of controlling the
disease. Actually, our case recurred once during
the coordination of HLA-identical unrelated
donors. and might have missed the appropriate
timing of HSCT if it had taken a long time to
arrange a stem cell donor in her second remission.

In-conclusion, an excellent clinical course of
our case suggests that cord blood could be an
alternative stem cell source for advanced NK cell
lymphoma when patients have no suitable donors.
Further accumulation of cases should be needed
to clarify this potentiality.
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